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Combination therapy with epigenetic modulators hydralazine and sodium valproate
as a novel therapeutic strategy for osteosarcoma.

Futani, Hiroyuki
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Semaphorin(SEMA)3A is an endogenous angiogenesis inhibitor associated with
endothelial cell proliferation, which suppresses tumor angiogenesis. In this study, the role of
histone deacetylase (HDAC) inhibitors is evaluated to enhance the SEMA3A expression in osteosarcoma
(0S) cells, thereby suppressing angiogenesis and inhibiting their proliferation and metastasis. 0S
cell lines and human microvascular endothelial (HMVE) cells were treated with sodium valproate (VPA)

of HDAC inhibitor. VPA increased the expression of SEMA3A and its receptor NRP1 in both 0S and HMVE

cells. SEMA3A induced by VPA in OS cell culture medium inhibited vascular tube formation of HMVE
cells, and overexpression of SEMA3A enhanced OS cell growth inhibition. This growth-inhibitory
effect of SEMA3A induced G1/S cell cycle arrest in 0S cells. In conclusion, HDAC inhibitors have
anti-angiogenic and anti-tumor activities that can be, in part, mediated via the SEMA3A/NRP1/PLXNA1
autocrine and paracrine pathways.



10% 70% . , ,
30% ,
vascular
endothelial growth factor(VEGF) VEGF
VEGF
, Hypoxia-inducible Factor 1(HIF-1)
VEGF
Semaphorin(SEMA) neuropilin(NRP)
3 (SEMA3
NRP A (PlexinA) SEMA3
NRP  VEGFR2 VEGF
NRP  SEMA3 VEGF
SEMA3
VEGF/VEGFR2/NRP
epigenetic modulator mTOR
SEMA/NRP
BREOHEAE - FANE OHEAE B NIEORE/ « B4 ML O
BRI A
semas 44 SEMA3  tttt
NRP #f VEGF-A 11t > NRP |} VEGF-A H
mTORBEE A
+ .
: _ NRP/PlexinA t  NRP/VEGFR-2
NRP/PlexinA §  NRP/VEGFR-2 1 HDAC irhibitor exin (
18 P B AR 158 PN B2 AR
1 (U2-0S, Sa0S-2) (HMVE) SEMA3A
(NRP1,PlexinAl)
mRNA RT-PCR Western blot

2 (VPA TSA) SEMA3A, NRP1, PlexinAl



VPA TSA
VPA  U2-0S, Sa0S-2 3 7 SEMA3A, NRP1, PlexinAl
PCR
SEMA3A ELISA
3 SEMA3A, NRP1, PIxinAl
2
MTT Tube formation( )
4 SEMA3A  HMVE
2 MTT
Tube formation( )
5 SEMA3A MTT
SEMA3A VPA
6
1 (0S) SEMA3A, NRP1,
PlexinAl
0s SEMA3A, NRP1, PlexinAl  RNA
VPA TSA SEMA3A  NRP1  mRNA 3.0
4.0 ) PlexinAl
2 (HMVE)
VPA Hy
3 HMVE SEMA3A, NRP1, PlexinAl
0s SEMA3A, NRP1, PlexinAl  RNA
VPA TSA SEMA3A NRP1 PlexinAl  mRNA
(2.5 5.0 )
4 0S HMVE SEMA3A
VPA TSA 0S SEMA3A 2.0~3.5 HMVE
2.5~3.0
5 0S( ) SEMA3A
VPA HMVE HMVE
0S HMVE
SEMA3A
VPA 0S SEMA3A  paracrine
6 SEMA3A SEMA3A
0s
SEMA3A SEMA3A 8 9

VPA 0S



SEMA3A 48 0S 60%

7 SEMA3A VPA  SEMA3A
p27 cyclinE Fow7
0S G1/S VPA
SEMA3A/NRP1/PlexinAl (autocrine
sodium valproate VPA Trichostain
A TSA SEMA3A/NRP1/PlexinAl (paracrine )
SEMA3A/NRP1/PlexinAl
(autocrine )

VPA



17 16 0 9

SAWAT TATSUO YAMANEGI KOJI  NISHIURA HIROSHI  FUTANI HIROYUKI TACHIBANA TOSHIYA

43

Sodium Valproate Enhances Semaphorin 3A-mediated Anti-angiogenesis and Tumor Growth Inhibition 2023

in Human Osteosarcoma Cells

Anticancer Research 2539 2550
DOl

10.21873/anticanres. 16421

Futani Hiroyuki Kawaguchi Takayuki Sawal Tatsuo Tachibana Toshiya 143

Osteoscopic versus open surgery for the treatment of enchondroma in the foot 2023

Archives of Orthopaedic and Trauma Surgery 4899 4905
DOl

10.1007/s00402-023-04816-y

Futani Hiroyuki Kawaguchi Takayuki Sawal Tatsuo Tachibana Toshiya 12

Treatment Strategy of Fractured Osteochondroma in the Young Athlete’ s Knee 2023

Journal of Clinical Medicine 3615 3615
DOl

10.3390/jcm12113615

TANIGUCHI JUNICHI  TAKAKI HARUYUKI KODAMA HIROSHI ~KAWAGUCHI TAKAYUKI TAKAHAGI MOTONORI 37

OGASAWARA ATSUSHI  KAKO YASUKAZU KOBAYASHI KAORU MINAMI TETSUYA FUTANI HIROYUKI YAMAKADO

KOICHIRO

Clinical Utility of Bland Embolization Using Microspheres for Painful Malignant Musculoskeletal 2023

Tumors

In Vivo 1816 1821
DOl

10.21873/invivo.13272




Morimoto Shota Iseki Tomoya Tachibana Toshiya Futani Hiroyuki 2023

Bacillus Calmette-Guerin osteomyelitis of the fifth metatarsal bone in a Japanese infant: a 2023

case report

Journal of Surgical Case Reports 1-4
DOl

10.1093/jscr/rjad362

Futani Hiroyuki Kawaguchi Takayuki Sawal Tatsuo Tachibana Toshiya 143

Osteoscopic versus open surgery for the treatment of enchondroma in the foot 2023

Archives of Orthopaedic and Trauma Surgery 4899 4905
DOl

10.1007/s00402-023-04816-y

Omote Maya Tsubamoto Hiroshi Ide Yoshihiro Kawai Kenichiro Futani Hiroyuki Shibahara 15

Hiroaki

Extraskeletal Myxoid Chondrosarcoma of the Vulva: A Case Report 2023

Cureus 1-7
DOl

10.7759/cureus.33601

Futani Hiroyuki Takaki Haruyuki Sawai Tatsuo Taniguchi Junichi Kako Yasukazu Ide Yoshi- 100

Hiro Yamakado Koichiro Tachibana Toshiya

Long-term survival following radiofrequency ablation of lung metastases in an elderly patient 2021

with calcaneal osteosarcoma

Medicine

26681 26681

DOl
10.1097/MD.0000000000026681




Kitajima K, Futani H, Komoto H, Tsuchitani T, Takahashi Y, Tachibana T, Yamakado K.

24

Quantitative bone SPECT/CT applications for primary bone neoplasms. 2021

Hell J Nucl Med 36-44
DOl

10.1967/s002449912304

Fujihara Yuki Yamanegi Koji Nagasawa Yasuyuki Yoshida Ayu Goto Yukako Kumanishi Shunsuke 25

Futani Hiroyuki Fukunishi Shigeo Yoshiya Shinichi Nishiura Hiroshi

Programmed cell death 1 positive lymphocytes at palate tonsils in the elder patients with 2021

chronic tonsillitis

Biochemistry and Biophysics Reports

100898 100898

DOl
10.1016/j .bbrep.2020.100898

Kitajima K., Futani H., Tsuchitani T., Takahashi Y., Yamakado K. 14

Quantitative Bone Single Photon Emission Computed Tomography/Computed Tomography for Evaluating 2020

Response to Bisphosphonate Treatment in Patients with Paget®"s Disease of Bone.

Case Rep Oncol 829-834
DOl

10.1159/000507663.

Kitajima K., Futani H., Tsuchitani T., Takahashi Y., Tachibana T., Yamakado K. 23

Quantitative bone SPECT/CT applications for cartilaginous bone neoplasms. 2020

Hell J Nucl Med 133-137

DOl
10.1967/s002449912102.




Nakayama R., Hayakawa K., Kobayashi E., Endo M., Asano N., Yonemoto T., Kawashima H., Hamada 478
K., Watanabe 1., Futani H., Goto T., Nishida Y., Ozaki T.
What Factors Are Associated with Treatment Outcomes of Japanese Patients with Clear Cell 2020
Chondrosarcoma?
Clin Orthop Relat Res 2537-2547
DOl
10.1097/CORR.0000000000001266 -
Kimura K, Ikeda M, Futani H, Hamanaka M, Kataoka K, Beppu N, Yoshiya S, Tomita N. 13
Laparoscopic resection of a dumbbell-shaped lipoma extending through the obturator foramen: A 2020
case report.
J Endosc Surg 114-116
DOl
10.1111/ases.12700.
1
-- 2020
229 232
DOl
10.15106/j_besei77_229
73
1 2022
446 449

DOl




40

2021

174 182

DOl

95

2022

2022

93

2020




Futani h Lui TH

2023

Springer Nature Singapore

495

Arthroscopy and Endoscopy of the Shoulder: Principle and Practice

(Yamanegi Koji)

(00434944) (34519)

(Nishiura Hiroshi)

(90284760) (34519)




